The role of adreno-corticotrophic hormone in the carbohydrate metabolism of adrenal cortical tissue has been indicated by its effect on respiration and glycolysis of the surviving tissue [Carpenter, Macleod & Reiss, 1946] and also by its effect on the 32P concentration in the acid-soluble phosphate extract [Gemzell, 1948]. The latter method offers the easier approach to problems of carbohydrate metabolism, and has been used by us in this connexion to investigate the effects on the adrenals of a variety of abnormal conditions, such as hypophysectomy and various kinds of stress, and the manner in which such effects may be altered by corticotrophic hormone.
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EXPERIMENTAL

Animals
Wistar rats were used for the investigation. Mature animals were mainly used, but experiments were also carried out on infantile and 3 to 8-day-old rats. Hypophysectomy was performed by the paratracheal route. In most cases, the groups of animals used were kept under identical conditions for some time before, and during, the experimental period. In some experiments (see Table 3 ), however, the animals were selected from different compartments of the animal house, to determine whether rigid control of environment, etc., was necessary.
Chemical estimations
Measurements of 32P were carried out as described in a previous communication [Reiss, Badrick & Halkerston, 1949] , but comparatively few measurements were made of the whole adrenals after weighing and drying on filter-paper. The organs were usually homogenized in 10 % trichloracetic acid and the 32P in the supernatant liquid estimated in the liquid counter M 6. Where simultaneous investigation of ascorbic acid and 32P content was undertaken, the adrenals were homogenized in metaphosphoric acid, the ascorbic acid content in the supernatant liquid determined by electrometric titration with 2-6-dichlorophenol-indophenol, and the same solution then transferred quantitatively to the liquid counter.
The crude corticotrophic hormone extract used was prepared from cattle pituitaries, in accordance with the method of Lyons [1937] . The fractions mentioned in Table 5 are different isoelectric precipitates of these fractions which are still under investiga¬ tion. The doses mentioned in Table 5 are all equivalent to approximately 1 g. fresh gland. Table 1 compares the uptake of 32P by adrenals of normal immature rats, kept at room temperature under identical conditions, with that of rats which had been kept at 4°for 2 hr., and with others which had received two Sudanophobic units of corti¬ cotrophic hormone. There was an increase of about 100 % in the 32P uptake both in the chilled and in the corticotrophin-treated animals, which appears statistically significant. The adrenals of infantile rats (litter-mates) showed increased 32P uptake of the same order when taken from the mother and kept at room temperature-the effect was even more pronounced at 4° ( Table 2) . It is evident that the 32P uptake can be greatly influenced even by small changes in environmental conditions. This is illustrated in Table 3 , which shows 32P uptake in the acid-soluble extracts of adrenals from twelve normal rats (of similar body weight) taken from different rooms, which were under different heating conditions. The results show wide variations. There was also considerable variation in the adrenal weights; after calculating these adrenal weights as percentage body weight, the relatively heavier adrenals show a significantly higher uptake of 32P/100 mg. tissue.
RESULTS
In 
